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摘  要 
1 








Lawrence 岛北部 7 个站位的表层和底层水样，其丰度和多样性指数平均值低于
南部区域；采样深度大于 100m 的 3 个站位的底层水样，其多样性指数随着深度
的增加出现递增现象。获得的 36 条 DGGE 条带，其序列除了有 2 条属于环境样
品中的未知菌群以外，涵盖了以 Proteobacteria 和 Actinobacteria 为主的 6 个门。
其中，gamma-Proteobacteria 和 alpha-Proteobacterium 分别以 25.0%和 22.2%占据
优势地位。另外还包括：Actinobacteria (16.7%)，Cyanobacteria (11.1%)，
delta-Proteobacteria (5.6%)，beta-Proteobacteria (2.8%)，Firmicutes (5.6%)，
Bacteroidetes (2.8%)和 Verrucomicrobia (2.8%)。其中 83.3%的序列与 GenBank 数
据库中未培养微生物的相似性很高，说明白令海北部底、表层海水中，蕴藏着丰
富的未培养微生物资源。 
2．对该海域 19 个站位沉积物样品的 PCR-DGGE 分析表明，白令海北部表
层沉积物中的细菌多样性指数、均匀度指数以及丰度的平均值，均明显高于底、
表层水样的结果。在深度大于 100m 的几个站位中， DBSA 站位的多样性指数
及均匀度指数均为最大，而 DBSE 和 DBS1 站位的丰度值则在沉积物的 19 个站
位中处于最高。获得的 37 条 DGGE 条带，有 56.8%属于 Proteobacteria，其中
delta-Proteobacteria（32.4%）与 gamma-Proteobacteria（18.9%）占据优势地位。
此外还有：Bacteroidetes（13.5%），Actinobacteria (8.1%)，Acidobacteria (8.1%)
和 Cyanobacteria (2.7%)。另有 10.8%的序列属于环境样品中的未知菌群。 
3．构建了 NEC5、DBSE 和 DBS1 三个站位表层沉积物细菌的 16S rDNA 文
库，发现其涵盖了包括 Proteobacteria 和 Acidobacteria 等在内的 10-13 个门。具

















Fibrobacteres 和 Spirochaetes 等。在表层沉积物中最丰富的微生物类群为
Proteobacteria，约占所有克隆子的一半。其中 delta-Proteobacteria 在 3 个站位中






















Biodiversity of bacteria in the bottom and surface water, as well as the bacteria in 
the top layer of sediments from the Northern Bering Sea, were studied by a 
combination of PCR-DGGE, RFLP and 16S rDNA analysis. Shannon-wiener’s Index 
and software BandScan were used to evaluate the bacterial biodiversity. The main 
results were as follows: 
1. DGGE analysis showed that the bacterial biodiversity of bottom and surface 
water in the Northern Bering Sea was quite abundant. The Shannon-wiener’s Index 
value and richness of bacteria in the bottom water were higher than those in the 
surface water. 36 sequences fell into six bacterial groups, including 
gamma-proteobacteria (25.00%), alpha-proteobacterium (22.22%), Actinobacteria 
(16.67%), Cyanobacteria (11.11%), delta-proteobacteria (5.56%), beta- 
proteobacteria (2.78%), Firmicutes (5.56%), Bacteroidetes (2.78%) and 
Verrucomicrobia (2.78%) ， unidentified bacteria(5.56%). About 83.3% of the 
sequences had a high similarity with uncultured bacteria, suggesting that there are rich 
microbial resources in the Northen Bering Sea. 
2. DGGE analysis showed that the Shannon-wiener’s Index value, richness and 
evenness of bacteria in sediments were clearly higher than those in water. The top 
Shannon-wiener’s Index value and evenness are appeared in DBSA(100m). 
DBSE(438m) and DBS1(2375m) showed the top richness. 37 sequences fell into six 
bacterial groups. 56.8% of them were Proteobacteria. Others were Bacteroidetes 
(13.51%), Actinobacteria (8.11%), Acidobacteria (8.11%), and Cyanobacteria (2.7%). 
Delta- Proteobacteria was dominant in sediments in this area. 10.81% of the 
sequences belonged to unidentified bacteria in environment.  
3. 16S rDNA clone libraries of sediments from NEC5, DBSE and DBS1 indicated 
that bacterial community composition of the sediments had a high diversity. More 
than 400 clones from the 16S rDNA library fell into 10-13 bacterial groups, including 
alpha-, beta-, gamma-, delta- and epsilon-Proteobacteria, Acidobacteria, 















Chloroflexi,  Firmicutes, Chlorobi bacterium, Gemmatimonadetes, Cyanobacterium, 
Fibrobacteres and Spirochaetes. 99.8% of the sequences had a high similarity to 
uncultured bacteria, and 41% of them showed less than 95% similaritiy to the 
sequences in GeneBank. Delta- Proteobacteria was dominant in all three 16S rDNA 
clone libraries, followed by gamma-Proteobacteria and Acidobacteria. 
 
 













































1988 年美国科学家 Cole 发现细菌生产力在海洋真光层中相当重要，其中细
菌生产力相当初级生产力的 31%，且 2/3 是在真光层中产生，另外 1/3 是在无光
层中产生[7]。海洋微生物可以作为海洋食物链中的有机物初级生产者，成为浮游
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